The conservation of the mosquito indolergic receptors across the Culicinae and Anophelinae mosquito 14 lineages, which spans 200 million years of evolution, is a testament to the central role of indolic compounds 15 in the biology of these insects. Indole and skatole have been associated with the detection of oviposition sites 16 and animal hosts. To evaluate the potential ecological role of these two compounds, we have used a 17 pharmacological approach to characterize homologs of the indolergic receptors Or2 and Or10 in the non-18 hematophagous elephant mosquito Toxorhynchites amboinensis. We provide evidence that both receptors are 19 narrowly tuned to indole and skatole like their counterparts from hematophagous mosquitoes. These findings 20
Introduction 27
It is well-established that resource-locating mosquito behaviors are mainly mediated by olfactory signals 28 (Takken and Knols, 1999; Zwiebel and Takken, 2004) . However, only a few relevant animal/plant hosts and 29 oviposition odorants have been identified (Davis and Bowen, 1994) . In this regard, the ecological roles of 30 indole and its close analog skatole (3-methylindole), two nitrogen-containing aromatic compounds, are 31 complex ( Figure 1A ). Indole and skatole alone or as a mixture, have been proposed to act as oviposition 32 attractants in Aedes aegypti (Baak-Baak et al., 2013), Culex spp. Blackwell et al., 1993 ; 33 Du and Millar, 1999; Mboera and Takken, 1999; Millar et al., 1994; Mordue et al., 1992) and Anopheles 34 hexen-1-al (CAS 6728-26-3), heptaldehyde (CAS 111-71-7), octanal (CAS 124-13-0), propyl-acetate (CAS 79 The methodologies and protocols used in this study have been described elsewhere (Bohbot and Dickens, 93 2009). Briefly, TaOr2, TaOr10 and TaORco cRNA were synthesized using linearized pSP64tRFA expression 94 vectors as template for in vitro transcription according to the instructions of the mMESSAGE mMACHINE® 95 SP6 Transcription Kit (ThermoFisher Scientific). Stage V-VI oocytes were manually separated and 96 enzymatically defolliculated using a 1 mg/mL collagenase (Sigma-Aldrich, Milwaukee, WI, USA) solution 97
(calcium-free ND96 buffer, [pH 7.6]) for 40-50 min at 18 °C. Oocytes were then successively washed in 98 calcium-free ND96 and gentamycin-supplemented (10 mg/mL, Sigma-Aldrich, Milwaukee, WI, USA) 99 calcium-free ND96. Oocytes were then washed and incubated in ND96 buffer supplemented with cal-cium 100 (0.1 M), 5% heat-inactivated horse serum (ThermoFisher Scientific), 50 mg/ml tetracycline (Carl Roth 101 GmbH), 100 mg/ml streptomycin (Sigma-Aldrich, Milwaukee, WI, USA) and 550 mg/ml sodium pyruvate 102 (Sigma-Aldrich, Milwaukee, WI, USA) for four to five days. Oocytes were injected with 27.6 nL (27.6 ng of 103 each cRNA) of RNA using the Nanoliter 2010 injector (World Precision Instruments, Inc., Sarasota, FL,microelectrode voltage-clamp technique (TEVC). The OC-725C oocyte clamp (Warner Instruments, LLC, 106
Hamden, CT, USA) maintained a −80 mV holding potential. 107
For the establishment of concentration-response curves, oocytes were exposed to indole or skatole alone 108 (10 −10 M to 10 −4 M). Data acquisition and analysis were carried out with the Digidata 1550 A digitizer and 109 pCLAMP10 software (Molecular Devices, Sunnyvale, CA, USA). 110
The tuning curve was generated using a panel of 30 odorants including indole, skatole and other 111 compounds known to elicit physiological or behavioral responses in mosquitoes. All chemicals used were 112 administered at 90 nM, which approximates the EC50 of indole and skatole. All the data analyses were 113 performed using GraphPad Prism 7 (GraphPad Software Inc., La Jolla, CA, USA). 114 We applied the same approach to TaOR10 informed by the sensitivity of AaOR10 towards skatole (Bohbot 139 and Dickens, 2012). Indeed, AaOR10 dynamically responds to skatole in the nM range while it is much less 140 sensitive to indole (mM range). TaOR10 consistently generated robust and larger currents than the TaOR2 141 paralog (Figure 2A ). The relative potency of indole and skatole was however reversed with TaOR10 being 142 105 times more sensitive to skatole (EC50 = 87 nM) than to indole (EC50 = 9,163 nM) ( Figure 2B) . 143 144 3.3. TaOR2 and TaOR10 are narrowly tuned to indole and skatole, respectively. 145
We further tested the odorant selectivity of these two receptors using a panel of 30 compounds belonging 146 to diverse chemical classes, including alcohols, aldehydes, esthers, ketones, sulfur compounds, aromatics, 147 amines, terpenes, carboxylic acids and lactones (Dekel et al., 2016b) (Figure 3B ). In order to avoid receptor 148 adaptation, antagonist effects and technical artefacts such as broad molecular receptive ranges (Bohbot and 149 Pitts, 2015) associated with high chemical concentrations (Bohbot and Pitts, 2015) , the screens were carried 150 out at low 90 nM odorant concentration, which nearly corresponds to the EC50 values of the TaOR2-indole  151 and TaOR10-skatole pairs. We controlled for possible position effects by administering odorant sets in reverse 152 order (Supplementary Figure 2) . At this concentration, indole and skatole elicited the strongest responses for 153 their respective cognate receptors ( Figure 3A) . We did not observe any modulation of receptor activity in 154 response to the cognate ligands at the end of the recording sessions. 155
Overall, TaOR2 exhibited a medium response profile with a kurtosis value of 19 ( Figure 3B here but excluding skatole, we find that the kurtosis value (k = 29) for TaOR8 was maximal akin to TaOR10.
(R)-1-octen-3-ol was 30.3 times more potent than the next most activating odorant. Such ligand specificity is 183 suggestive of the ecological significance of this odorant. Additionally, such a high degree of specificity may 184 reflect an adaptation for high signal to noise ratio at the peripheral level (Lu et al., 2007) . 185
We have provided evidence that TaOR2 and TaOR10 share the same function as their counterparts from 186 the blood-feeding mosquitoes Ae. aegypti, An. gambiae (Bohbot et -10 -9 -8 -7 -6 -5 -4
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